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Panels and Closures 


PROBLEM DEFINITION 

Some of the fundamentals outlined in Chap. 31 point to the degree of complexity 
of the various plate solutions. This topic is seldom covered in practical engineering 
texts. When plate applications arise, a good deal of specialization is required, 
backed up by experimental work. This type of information is not easy to come by 
and the designer has to fall back on the classical solutions and the conservative 
assumptions of elasticity. This section will attempt to summarize some of the more 
basic practical data related to those plate configurations that occur most frequently 
and which can be used as approximate models for more complex solutions. 

A typical structural panel may be defined as a flat piece of material, usually 
rectangular, elliptical, or similar in shape, which forms a part of the surface of a 
wall, door, cabinet, duct, machine component, fuselage window, floor, or similar 
component. The design boundaries illustrated in Fig. 32.1 may involve some degree 
of fixity or freedom when a given panel is subjected to uniform loading. One of more 
difficult considerations in estimating the panel strength and rigidity is the choice 
of the correct boundary condition. This process depends entirely on a knowledge 
of loading and support, which varies from problem to problem. According to the 
general design theory, the boundary conditions can vary from a completely built-in 
to a simple roller-type support allowing a full freedom of rotation. In the great 
majority of practical situations, some intermediate conditions exist, requiring a 
good deal of engineering judgment in selecting the most realistic model for panel 
support. The design criteria for uniform transverse loading can be governed by 
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